Cloning and expression of type II collagen mRNA: evaluation as a candidate for canine oculo-skeletal dysplasia.
The disease phenotype of oculo-skeletal dysplasia (OSD) detected in Labrador retrievers and Samoyeds shows a large degree of similarity with human Stickler and Kniest dysplasia. Type II collagen (COL2A1) mRNA, which is defective in a larger number of Stickler and Kniest patients, has been cloned and characterized from normal dog. The amino acid sequence of the canine type II procollagen is predicted to contain 1487 residues, with high degree of homology with its human homologue, and maintains all the characteristic structural domains. In addition to cartilage, expression of COL2A1 has also been detected in canine retina and testes. In testes, the N-propeptide region of COL2A1 displayed differential splicing and expressed both splice variants, IIA (with exon 2) and IIB (without exon 2), suggesting the importance of both forms in testis maturation and maintenance. Despite a severe decrease of type II collagen protein in the vitreous of OSD affected Labrador retrievers, COL2A1 gene has been excluded from having any causal association with the disease locus by linkage analysis. Using an intragenic RFLP marker, COL2A1 gene has also been tested as a candidate gene for the non-allelic form of the other canine OSD identified in Samoyeds, and excluded by linkage analysis. Oculo-skeletal dysplastic Labrador retriever and Samoyed provide two animal models for chondrodysplasia with genetic heterogeneity.